This article considers developing trends in self-perceptions of health among the Czech population. Its conclusions are based on data from the European Union Statistics on Income and Living Conditions (EU−SILC) conducted from [2005][2006][2007][2008][2009][2010][2011]. The data analysis suggests that the compression of morbidity is present, but the Czech Republic continues to lag behind Western Europe. In addition, among males the difference in health expectancies between the Czech Republic and the EU-15 is due to a change in mortality at higher ages, rather than in self-perceived health. Among females the opposite is true. Demographic categories, such as "attained education" and "age-group" proved to be significant factors in influencing self-perceived health in the Czech population for the year 2011. Gender and marital status seem to be less important.
INTRODUCTION
Significant improvements in life expectancy at birth, which measures the average lifespan of a person born in a given year if mortality levels remain constant, have continued over the last few decades. In fact, this improvement has been documented in most regions throughout the world (1, 2) . Advances in medicine and public health, improved living standards, higher levels of education attainment, and lower levels of fertility are considered to be the key contributing factors in this change. While this greater life expectancy at birth is generally considered to be good, it raises new questions. In the 1980s three theoretical concepts about the relationship between mortality and morbidity were formulated. The first concept states that the compression of morbidity, which follow medical progress, leads to a reduction of years spent in bad health (3) . The second concept states the opposite, the extra years of life gained through increased longevity are spent in bad health (4) (5) (6) . The third concept strikes a dynamic equilibrium between the first two. Manton (7) claims that the proportion of years spent in good and bad health remains constant, even as life expectancy at birth increases. Clarifying which conception holds the most truth will contribute to our knowledge of quality of life at older ages, can increase the efficiency of health care, and possibly reduce the financial burden of the health care system. Population health and its measurement has become a crucial issue these days, especially among ageing societies in developed countries. For instance, the European Union integrated population health into its list of structural indicators. It now monitors the progress and efficiency of implemented policies and measures its population's health based on life expectancy (using the metric of Healthy Life Years, HLY). Although it is reasonable to assume that an association between mortality and morbidity exists, one simple summary indicator of population health does not exist due to the many dimensions of health and various methods of calculation.
According to the WHO definition, health is a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity (8) . The basic summary measures of population health are divided into health gaps and health expectancies. While health gaps quantify the difference between a present and an ideal situation (e.g. Disability-adjusted Life Years, Years of Life Lost, Years Lived with Disability, Potential Years Lost), health expectancies add quality dimensions to the standard measure of life expectancy. The two sub-divisions of health expectancies, according to calculation methods, are Health State Expectancy (HSE) and Health-adjusted Life Expectancy (HALE). Of these two, Health State Expectancy can be based on perceived health, morbidity or disability, reflecting limitations in daily activities (9) .
However, while hundreds of papers deal with health expectancies, only a few examine data from the Czech Republic. Salomon et al. (1) reports the Healthy life expectancy for 187 countries, including the Czech Republic, for the period 1990-2010. In spite of the fact that the article focuses on overall trends in world regions rather than on one specific country, based on the presented data it seems that the compression of morbidity holds for the Czech population in terms of disability. In comparison with that, Jagger et al. (10) examines the inequalities of health expectancies in the 25 countries of the European Union. The findings suggest that healthy life expectancies vary more between countries than life expectancy, and that the level of health expectancy in European countries is positively associated with the gross domestic product and expenditure on elderly care. In-depth analysis of the Czech data can be found in the work of Rychtaříková (11, 12) , Hrkal (15) and Hrkal et al. (16) . Rychtaříková (12) documented similar phenomena observed in other countries using data from the Generation and Gender Survey (GGS) (13) and showed that different social groups of the Czech population are affected by various maladies and conditions. While males have shorter lives, women spend their extra years in illness or with limitations in everyday activities. In addition, good health was negatively associated with age and positively with education. In terms of family relations, partnership was more important for those in bad health (12) .
Considering these classification, this article focuses on the development of health state expectancies in the Czech population, taking into account self-perceived health. Because perceived health is a result of self-assessment, and therefore not necessarily connected to a certified diagnosis, this article also examines sociodemographic factors which influence recent developing trend in the Czech population. Statements about self-perceived health are influenced by gender, age, family relationships, attained education, environment, life-style, economic activity, etc. To explore the possible effects of these factors, the model of multinomial logistic regression is employed for the individual data from the European Union Statistics on Income and Living Conditions (EU-SILC) 2011.
MATERIALS AND METHODS
Self-perception of health can be difficult to interpret due to subjectivity and the disconnection between perceived and actual health. Nonetheless, it appears in many surveys of general health. Table 1 provides an overview of data sources available for the Czech Republic. The list consists of ten fundamental reports for various years available. In theory, it was possible to construct a time series of self-perceived health from the beginning of the 1990's, but in practice the issue of comparability emerged, as the surveys' methodologies were not consistent. Therefore, this article uses only data from the EU−SILC conducted from 2005-2011. An advantage of this data set is its comparability within time and among countries. Furthermore, individual data was available for 2011 to study the influence of socio-demographic factors on selfperceived health in the Czech Republic ( Table 4) .
The EU−SILC has been one of the largest recent surveys conducted by Eurostat which is compulsory for the member states of the European Union. The project was introduced in seven countries (Belgium, Denmark, Greece, Ireland, Luxembourg, Austria, and Norway) in 2003, and today provides cross-sectional and longitudinal microdata or aggregate data on income, poverty, social exclusion and living conditions in Europe. The output harmonization strategy is adopted to ensure data comparability among states. The health module of this survey is not so large in comparison to surveys primarily focused on health, but it does include three questions on general health status and four questions about unmet needs in health care (14) . These questions about general health status provide information about self-perceived heath, chronic (long-lasting) illnesses, and the limitation of activities. It is with these factors that the previously mentioned Healthy Life Years (HLY) is calculated. In order to link results among European surveys, the questions create a so-called Minimum European Health Module (MEHM).
Data on self-perceived health (SPH) does not reflect any temporary health problem but pertains to the respondent's self-assessment of his or her general health state using a scale from "good" to "fair" to "bad". Although an assessment of self-perceived health does not necessarily reflect a respondent's real state of health, which would be stated by physician, it does provide important information about quality of life. The population covered is 16 years and older. Except for the individual data set of the EU−SILC 2011 for the Czech Republic (Table 4) , data from the EurOhex database was used. This database belongs to the European Health and Life Expectancy Information System (EHLEIS), which is a joint project of the European Commission and Member states of the EU. The programme was launched in 2011, but the roots of the initiative go back to 1990's when the EURO-REVERS was set up in 1994 (19) . Not long afterward, the projects of the European Health Expectancy Monitoring Unit (EHEMU, 2004 (EHEMU, -2007 and EHLEIS (2007) (2008) (2009) (2010) (2011) were established. The main objective of the programmes has been to improve methodology in terms of data collection and calculations of health expectancies. It is worthwhile to note that not only European countries carry out research into health expectancies, but the interest is worldwide.
Health expectancies presenting the remaining number of years spent in good and bad health have now become broadly accepted as an indicator of population health, but it is necessary to note that there are many health expectancies due to the multi-dimensional nature of health and various methods of calculation. Basically three methods for calculating health expectancies are used: a double decrement life healthy to chronic illness to disability or the other way around (17, 18) . These methods are advanced demographic methods and therefore, in comparison with the last method, Sullivan's method, require detailed longitudinal data. Sullivan's method, which is also utilized in this article, is the most frequently applied method because of its simplicity and limited data requirements. This method combines mortality, based on conventional life tables, and a prevalence ratio of health states (20) . The essence of the method may be expressed as follows:
where e x,i presents the average number of years lived by a person from exact age x in health status i (healthy life expectancy of health status i), L x is the number of person-years lived in the interval between exact ages x and x + n, s x,i denotes a prevalence ratio of health status i among individuals at age x, and l x equals the number alive at exact age x. Commonly, health expectancies are calculated separately for men and women at ages 0 and 65. The disadvantage of this method is that it reflects past health risk factors, rather than present ones, because it is based on transversal data. Although the multi-state method profoundly differs from Sullivan's method, according to the literature it seems that both methods provide similar and reliable results (21) . To decompose the difference in health expectancy a modified form of Arriaga's algorithm according to Nusselder et al. (22) is applied. While Arriaga's approach estimates extra years gained/ lost to life expectancy in a given age group due to decrease/increase in the central mortality rate, the extended method allows for estimates of what number of extra years in a given age-group is due to mortality and morbidity. The method's assumption is that health expectancy is calculated based on Sullivan's approach.
Self-perceived Health and Health Expectancies in the Czech Population
Without a doubt, one of the fundamental determinants of health is age. Figure 1 shows the prevalence ratio of self-perceived health by gender for the Czech Republic in 2011. The trend of increasing age coinciding with decreasing opinions of health is obvious. This association is plausible because ailments occur more frequently with age and therefore the shift from good to fair or bad selfperceived health is more probable. Till the age of 75, more than 80% of men and 73% of women stated their health as good or fair in 2011. Afterwards the proportion of people who perceive their state of health as bad significantly increases. For the age-group 80−84 years almost 38% of men and 47% of women describe their health status as bad in a given year. From the data it is also obvious that men view their state of health more positively than women. Overall age-group prevalence ratios of bad self-perceived health for males are lower than for females. When the data from 2005-2011 is considered, similar trends in prevalence ratios for both men and women are present.
A comparison of prevalence ratios in time reveals remarkable phenomena regardless of gender. In the case of males, the agegroups 60-64 and 65-69 for the period 2005-2010 declared their general health as good and fair more often than the age-group 55-59. For females a similar pattern can be seen in the data, but it holds for the age group 50-59 and 60-64 years in comparison with the age-group 50-54 years. The findings suggest that, taking into account retirement age in the Czech Republic (24), individuals at early stages of retirement feel better than those who still have a few years until retirement. The question arises whether insecurity in the labour market could influence this feeling, because in general the unemployment rate of older persons is relatively higher than that of their younger counterparts. Figure 1 , based on data from 2011, shows a different pattern of prevalence ratios. Better selfperceived health is present in the age-group of 65-69 year-old men and in the age-group of 60-64 year-old women when compared to the previous age-group. The difference could be caused by changes in the pension system, which has contributed to general economic uncertainty in the Czech Republic.
In 2011, the life expectancy at birth for men and women was 74.7 and 80.7 years, respectively. Over the last twenty years life expectancy for both men and women increased in the Czech Republic. This trend is partly documented in Table 2 Source: EurOhex, EU-SILC 50% of the increase in life expectancy, for women it was almost 75% of the increase. These findings are not surprising, as infant mortality, which markedly influenced life expectancy in past centuries, is now quite low and has no significant impact on life expectancy in the Czech Republic. Table 2 also shows the distribution of life expectancy at age 65 according to self-perceived health in the period 2005-2011. Except for the bad self-perceived health among males, healthy life expectancies are higher in 2011 than in 2005, which correspond to the above-mentioned development in life expectancy. In 2011, a 65 year-old man living in the Czech Republic could expect that, of 15.6 remaining years, 11.6 years are going to be spent in health and 4 years in illness, ceteris paribus. In the case of women, of the remaining 19.2 years at age 65, 12.6 years will be in good health and 6.2 years in bad health. So, the majority of remaining years both for men and women will be spent in health. The relative numbers in Table 2 confirm not only that men describe their health more positively than women, but also confirm that regardless of gender, relative gains were obtained in favour of good self-perceived health at the expense of bad self-perceived health. Because summary measures consist of various cohorts, results can be influenced by cohort effects (younger cohorts can be objectively healthier) and/or by the fact that external conditions could change positively. Although logistic-regression in the following part of the article deals with socio-demographic factors, due to the factors comprehensiveness it is almost impossible to disentangle their contributions.
Looking at it from a different angle, regardless of the changes in gender distribution in the remaining years, perceived health status was determined by good self-perceived health, especially in younger ages. It is interesting that there is no difference by gender, as Figure 2 shows in the year 2011. The curves representing life expectancy in good health by age are the same both for males and females. In addition, between ages 18 and 50 the number of years in good health and the total number of years decrease linearly and in parallel. Afterwards, the slope of decrease decelerated for both curves. According to Figure 2 , the remaining years in bad health change with age only moderately. Therefore, with increasing age and decreasing life expectancy, the weight of the number of years lived in bad health increases. The different attitude of men and women towards self-perceived health is also present in the difference between remaining years in good and bad health respectively. Data for the gender gap in good and bad self-perceived health shows an average difference of 2.8 years and 0.4 years respectively after age 50. An interesting pattern is present in the remaining years in fair health by gender. Both genders' curves are characterised by a similar convergence as the life expectancy by gender curves. Furthermore, after age 70 there is a marginal gender gap in the difference of life expectancy in bad self-perceived health.
Though life expectancy and health expectancy in good health increased in recent years in the Czech Republic, and though the data suggests that the compression of morbidity is present, the Czech Republic remains far behind the EU-15 (Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden, and the United Kingdom). Figure 3 shows the association between life expectancy and health expectancy in good and fair self-perceived health at age 65 in European countries in 2010. For both men and women two clusters emerged. In older EU countries, there (26, 27) . Another exception is Portugal, which has more in common with new EU member states. Life expectancy at 65 is higher in Portugal for both men and women than in the new member states, but the number of years spent in good and fair health is significantly lower in comparison to Western European countries. It is difficult to blame this difference on one factor, but it is reasonable to assume that this figure could be influenced by an overall lower satisfaction with life due to the impact of the economic recession that has significantly affected Portugal in recent years. If we focused on the position of the Czech Republic in Figure 3 , the country lies within the cluster of new member states, but it has substantially higher life expectancies than others in that cluster. For both males and females, the Czech population lies in the middle of the entire data set.
Decomposition of the difference in life expectancy in good and fair health by age between the EU-15 and the Czech Republic in 2010 revealed the great contribution of both men and women of older age groups (Figure 4 ). In addition, the total difference in life expectancies in good and fair health is 5.6 years for men, while 3.0 years are due to mortality and 2.6 years to health. For women, the total difference in life expectancies in good and fair health is 5.3 years, while 1.8 years are due to mortality and 3.5 years to health. The results indicate that the Czech Republic may catch up to the EU-15 by improving mortality for elderly people, especially men. A closer look at the decomposition by gender shows that men 55-59 contribute almost 10% (0.5 years) to the total difference. This corresponds with the fact that individuals in the early stage of retirement feel better than those who still have a few years left to work. For women, the population over 70 contributes the most, i.e. 79% of the total difference in life expectancy in good and fair self-perceived health. In addition, 63% of this difference is caused by declared health, which means that women in the Czech Republic perceived their health as worse than women in the EU-15. This begs the question of what could be done to reduce the difference. But that is not a simple question, as self-perceived health is a concept which is also culturally conditioned, and it is reasonable to assume that socio-economic conditions of elderly people in the Czech Republic influence these perceptions.
Factors Associated with Self-perceived Health
To examine the determinants of self-perceived health in the Czech population, multinomial logistic regression is implemented on the latest available data. The main research question is whether there are differences in perceived health that follow socio-economic factors such as gender, marital status, attained education, age, and net monthly income. According to the literature and the results of descriptive statistics, it is hypothesized that there is a difference between men and women. While women have higher rates of morbidity and lower rates of mortality, among men the reverse is true. Furthermore, it is assumed that family and partnership has a positive effect on the self-perception of health, and it is assumed that the higher the level of attained education, the better the self-reported health. The effect of age is relatively apparent, because it is universally recognized that a negative relationship exists between them. In terms of income, it is assumed that those with higher income also perceive their health to be better. To verify the presumptions listed above, individual data from the EU-SILC 2011 for the Czech Republic is analysed ( Table 4 ). The dependent variable is self-perceived health, which is reported in terms of "good", "fair", and "bad". Because marital status enters into the analysis, and only under certain circumstances is a person of 16 or 17 allowed to marry in the Czech Republic, the analysed data corresponds to people aged 18 and over, as they face no legal restrictions on marriage. The total population comprises 13,123 individuals where 42% are male and 58% are female. Furthermore, four marital statuses are recognized: single, married, divorced, and widowed. This sample survey data by marital status does not violate known patterns in vital statistics which study population, although the shares do differ slightly. Within the sample, 57% of individuals are married, 17% are single, 13% are divorced, and the rest are widowed. Considering attained education and age, for simplicity's sake the original variables are grouped into four clusters respectively. Levels of attained education consist of the categories basic education, secondary education without A-level examination, secondary education with A-level examination, and higher education. Age groups are divided as follows: 18-29, 30-49, 50-69 and 70+. The distribution of analysed data is presented in more detail in Table 4 . The last predictor included in the model is the quartile of net monthly income in Czech Crowns (CZK). The mean and median net monthly income is 17,504 CZK and 14,460 CZK for men and 12,345 CZK and 11,000 CZK for women, respectively. The gender gap in net income is obvious in this data. In addition, it is assumed that the variable of income approximates the working status of the person. Participation of a person in the labour market was also considered as a predictor, but over the course of data processing the variable proved insignificant.
The multinomial logistic regression used to examine differences is applied separately to each gender. For both models, the model fitting information showed that the regression coefficients in the model are different to zero and that chosen predictors improve estimates in comparison with the model where an intercept predicts the outcome variable only. Table 3 shows the main results. The reference category is good self-perceived health.
The results verify the well-known relationship between falling health status and age. The higher the age, the less likely the persons will declare their own perceived health as good, given that other variables are constant. It holds for all tested age-groups and both males and females at the 5% significance level. A closer look at marital status reveals that when comparing divorced and married individuals, the relative risk for declaring bad health to good health is expected to increase by a factor of 2.1 among both males and females. In terms of fair health status, divorced men and women are also more likely to declare fair health rather than good health, but not all results are statistically significant. Despite statistical insignificance, it seems that gender differences are present for widowed individuals compared to married ones. While widowed women will more likely state fair or bad self-perceived health, widowed men are more likely to declare good self-perceived health. If we pay attention to single men and women in comparison with married individuals, the results are diverse. While single men compared to married men are more likely to declare good health than fair health, for single women compared to married women the regression coefficient has not been found to be statistically different from zero. The obtained results for marital status suggest that married people are better off than divorced and widowed individuals, but it seems less probable that married people perceive their health status differently than single individuals. In terms of attained education level and income level, the tested model verifies the expected pattern. The higher the education level and the higher the income quartile, the more likely a man or woman will declare their health status as good. On closer examination of attained education, for basic compared to higher education the relative risk for declaring bad health to good health would be expected to increase by a factor 2.4 for males and 6.3 for females. The factor declines as the level of attained education approaches a university degree. Income level approximated by the income quartiles is also highly significant. Men or women who belong to the lower income quartile will more likely denote their own self-perceived health as bad. The factor is higher for males, which could indicate that while income is more important for males, education is more important for women.
It is necessary to note that in spite of the fact that comparative results for males and females differ, during model specification gender was not a significant factor. This could mean that there are no differences in self-perceived health by gender. For the overall model it could be true, but one must take into account that the mechanism leading to that result can significantly differ for men and women (25) , which also revealed the decomposition of difference in health expectancies.
CONCLUSION
This article examines data about self-perceived health in the Czech Republic in the period from 2005-2011. Without a doubt, the life expectancy at birth both for males and females improved significantly in the past two decades in the Czech Republic. This can be ascribed to better population health, but when looking at self-perceived health it is obvious that the Czech Republic is utilizing parameters of healthy life expectancy despite lagging far behind western countries. Decomposition of differences in health expectancies for the Czech Republic and the EU-15 reveals that mortality, rather than a change in self-perceived health status, contributed to the improvement for males, while for females the reverse is true. In addition, a significant improvement in mortality occurred at higher ages both for men and women.
Studying the factors behind the development trends in selfperceived health in the Czech Republic for the year 2011, the regression analysis shows no difference in self-perceived health by gender. Furthermore, results also indicate that there is no difference between the married and single population. However, selfperceived health in married people is better compared to divorced and widowed individuals. The association between income and self-perceived health is also present in the Czech data. Higher income equals a declared better health status. Attained education level seems to be the most influential factor for females. Although self-perceived health can help us understand another dimension of human health, it is necessary to bear in mind that a given category of health is influenced by heterogeneity and cultural factors (28) .
